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PROBLEM TO BE SOLVED: To provide a practical optical recording 
and reproduce medium of high recording density, which is free from 
variance of recording and reproducing characteristics and allows 
acquisition of a sufficient push-pull signal amplitude for stable 
^mnK. n ^r d StaWe re P roduc '*ngof a wobble signal. 
SOLUTION: With respect to the optical recording and reproducing 
medium on wh.ch grooves are formed along recording tracks and 
information .s recorded and/or reproduced by irradiation of light 
having a prescribed wavelength A . grooves are constituted so that a 
phase depth x of grooves may satisfy A /16.14n<x<X/4.99n where n 

^e oot? c w" deX °J medlUm fr ° m *• '^idencelce of 

wllh l r »! COrd,ng and reproducjn « ™"«um to the grooves and a 
width w of the grooves and a track pitch p may satisfy 0.391<(w/p)< 
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0. 422g (w* /p' ) go. 578 

40 [0049] -XIC. ±i^©S2 AiCis^-cmmbtc, % 

*^f3^$|g©«^£jt{ci¥ai«ciftwr 
[ 0 0 5 0 ] t<rym%m$m.<Dmmc^x®. 

5 ^C^1B^S©-P!l^0 3 COtVT., 
[0 05 1]i3tCfcl>T. 2 0«5v(*U— !f^©3fejg 

50 ^-r. itmt vxit, #KKSsnsib©-c««:<. 
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«. Kr U— If (&gA = 35 1 no) ©IBH^U— tf 

[005 2] CC*>6ffl»3*i/cU-1f*«. 
S (EOM) 2 1 . $jfc?-2 2 ^jiiSLit®, e-AX 
T^S-BS lKJcoT-SBSIiSflS. t-A;^ 
«;?*-BS l=&jii§UcU— tfjtB. ^JrTW^* 
(PD) 2 4«C«fco-C*IUl3tl. Bij*t/&t>J5*. S 

t\m\,X%Mm2 \VCV-i- ft*?* 2tlZ>. 10 
[0 0 5 3] V-AZ?') vtt-BSiXfcmZtitLls 

g:isgi52 5«cA«3n-5. £ijagii2 5tcte<,> 
r. u-tf^*b>XLi-c«*L. ^©j££Jo±«cA 

OM (Acousto-Optic Wxtjlatori^S^^m^^) J: 
*}«Jia;*ft6AO£S3£2 8*gBgf S. 

[0054] c<o a o%.mm 8 tc«. %&mmicM& 

AO^PS2 8©a»r^{C«fcf)@JT3n. *©@ 
ft*© *> *> 1 *@fcft©##* r SiSS? S J: 5 «C 20 

[0055] mm.m*%.vtc 1 ^m^t*. u>xl 

2«s,fc-7-c*^3^m 55-MiKJ:D£aJ;**i-c 

[0056] ^4>5*^-r *A^->i-r6Ji 

-M2^c<i:o■cs«snrflc;ji^7^|S)*s9 0• ffitfe> 
[0057] 7fc^ii3£$fc*i^-rsK:;fcfcoT. 

^H36-&r{c5 7-M2rsW$n-cfi*t- 
A*:/y i>*PBS(CA3*U ^©^5f->{C^It.T 
•5 O N/O F F SrtaiA ±j£© F 5 2 7 #> <E> A*"T 

[0058] -ebr. (Kfc^-AXi/i/^PBSttJ: 
O-CBS9 0- MtW|6|*5ftlff>hfoU— !f3fe«. ffiA 40 
l/>XL3(C<l:otBfr^©t-ASi3hfc±-Ci7- 
M3{C<toTSS*3nr^U>X5 4^t^*^ C 
©*N35U>X5 4K:<J:-9-C. JK32fflS«U 1 ©±©&7fc 
HI 2lcmft3txZ>. J^SfflSfil ltt. @;nU&l>a* 

[0059] IBIiffl©U-1f7tLB. ^^f--^ 
4 0{c£oTWr#l&;*ri-2>. CtiCCJc*). U— Vr%<0 

2©^E«ctofc^>r^3nicii*6„ so 
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[0060] CCT. <HSj*^ODB. Vx?is7>J 
XA4 7 . ^Tfr^fflftg (AOD : Acousto Optical 
Deflector)48. -)j^7''JXA49«: < l:D»6S3h 
-2.. U— »f#L». 1 i>x?y7 , y , XA4 7£/rl/T§g 
7E¥i§ftg4 8 (CA«U c:©^g7fe^ffl|filg4 8 «c <fc 

[006 1 ] C©lfg^ig|SjS4 8«Cffiffi§nS^S 
«?JR?il/tHt. KffcfW* (Te02 ) *> 

|6jS4 8(Cj:-,r^MSj^te3tifcU-1f7cLtt l 9 
x » VV ') XA 4 9 ^OT<1|6J7C^O D*^W»3 

[0 06 2] (S. •f *7^^'JXA4 7. 4 9». 

4 8 ©ff We¥JR^ ©tt^iBKW ltX5 ? 
^Mf*«fcTJ:9«:b-!r*L*JAirri4*«:. ^ 

7. 4 9 £*«*miffl84 8 Ht. #g7c¥<§fa§4 8 
©§a*^^©tt^ffi36«U— !f3tL{C^l/"C^5 ? y 

[0 06 3] CCt, MX$flfflB4 8(Ut. C©« 
g7fc^<8fiii4 8*l8S&TSfc»©f8Stl/8 F5-M5 0 
#HX9tfW6*i-C*J0. C©ffiIWBF 5-^50 JOT. 
^E$l)ffl)#£jEiS (VCO : Voltage Controlled Oscilla 
tor)5 1*&©*fflftfl»#. IE&#-C£i8;*h{fc£<* 

3»->{Cj£Dfcm^SB»«SPI6®S5 1 *>6!Ettffl K 

ls-1?%LiC*lLXffim<DV*-7V>!tlC*if&l, 
[0064] ^WCCtt. |Utf . E«ifc9 56kHz 

't\sss»*s 2 2 4mhz ommtiifg^zmmm 56k 

H z ©SHj©m^CtTE£&m^£mE3W2£lg&5 1 

[0 06 5] ^UT. CCJs^JCjCOr. ^SftfflK^-f 
^'5 0(CJ:or#S^ia6jS4 8^|g!l!jl,. C©^S 
7c^d!6jS4 8©&S^^©X^ yft^ftS 
Ctl«Ci:<3. S»t![9 5 6 kHz©^*^'»>y{C 

^»tS[9 56kHz. JgiJi±10n mKr ■> 

fflSSi i©^S^|S]{c^« ) -r^j:^{C7fe^lirsJ i S:tfo 

[0 06 6] CCT, mt-A^yj^PBStt, 
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Sfi££fiDHU PilTfrfcjKBf £J:5{c&3ti. 

[0067] «T©*ifc0!K:*Jt,»TB, tt®l<>X®Wl 
D8NA£0. 9iLfc. Wfc^!B828©A0M 

2 7£:frl,T{J«&3*i£^tt. ^-^4^Jffi^**g 

b, %mm&2 5<D*&\s>xtLi:\z. mt^x 

L l©M*8Elt?r8 0mm. a y y — KU>XL 2©JH 
j&Sttg lOOmmiU */c#Itift^--7VM 0© 
{£* U>XL 3 ©ilSSBfif £ 5 0mmilfc. 

[0068] iiftommxzyt&mmgictottzn 

ft&mt, V*7n>lfn,-7tcMb®m.5. 2 8m/ 
s, U— !M7-0. 4mJ/mggib. h^^i't 
7^320nmaT, 1 1 ±©ffi#JB 1 

2(C^^->S^fo/c„ 

[0069] £H>r . C©JlMfflS« 1 1 £SBI£Jf 1 2 

*s±flKc&£J: 5 KSi&tK© ^tc^gt 
T. c©I?gfl««i l©^ffi#*¥E<!:&S<i:5fc:i/ 
■CBKS-a-S. C©^-C> SBfeSl 2±{C^^*jS 

02 A{C*J^TSttWtft:^#«aS*j«#«i6ffi©JK« 

[0070] ^trt©&, ±^©02B~CKte^r 
^UfciljSlgJcioT. ±ft©3fc¥fe»ii&at£J:* 

^ximmimicj: o #y n£©3fc§jittti} 

[007 1 ] C©0«CC*jl,>-Ctt. ^Ufc»S©Jf3* 
1. lmmil, ^©ffi^J&ffitC. A 1 

ZnS-SiO, ^ <t 9 Ifc&IJt 1 ©fm# 

smm 5 . z n s - s i o, ni&zm <mmm 

m 2 <mm&m 5 ©±cc^^gif tnjug* x e> a - f 
Stc«fc»)&fcU c©^^®fb^licc«ur^«* 

mi*fcWrtrz>. ^(oumcx-yx. dvrm«^© 

[ 0 0 7 2 ] C©<fc 5 K LrffMUcfc^fBl§tW£i«# 
©IHi^*->©ff£*5Ftt©liHI£. j&SA = 4 0 6 n 
m, POBtNA = 0. 8 5©3fe?S4Iifcj6?^(B 
£gg£/Bl>T*Tofc„ t©£g©gt5$fc&$j££H4 

[0 0 7 3] @4tCte^r. 61tttIA = 406nm 
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— !ftr-AB. ay>-FU>X6 2TWrft<i:;*ft. 

^u-fv ^^stci^r. oyyfc (±^-a) &y 

± lyWK (IiJtf-A) ©3-?©t-A«C#tf6*T.S. C 
*l?>©3-3©lf-A (P«6) «. ffK-A^^'j? 
$ (PBS) 64. l/4jgg«6 5*n«^iL-C2 
P3PMNA = 0. 8 5©*ffJU>X£«5&£;£ 

^©i^h5^i/±«c*^§n.5„ ±t-A©tjj^©x 

h«h7^+>^x5-©*iaiffl«:ffl^6ns <> 
H4tc*i>?. 6 7»mtf»*fflK:ftffl-rsia^^ 
k . 6 8 K*&§mnm# 1 0 **ep b 5 k 

BIE-riHIE^Riw-J-. *i§ d B3fc3*fBf§W£$<* 1 
0©@^»^T„ 

[ o o 7 4 ] -e . %&mm&im 1 o *^©s» 

fcKSteft. (afttr-Axxy ;>$7 0{cA3tfS. if 
ftfcf-AXXy ?*7 0B. AWStifcU— !f**S(@ 

[0 07 5] ffl^to#U>X7 lKAIfSnfcU— »f 
#tt, !fe-A{ciL*iRII^ASU>X^/M / r 

•7* h^^^-- F7 2{cAWsn. e-A©5sa{cit;c 

7-? $7 3 (A-F) %WTS. it-ACM^BT 1 

-< 7- f 3? 7 3 ©**ajccficg-r 4 Km? a f- ? a 
msntc&mr&E. FfcAU-fs., 

tifcU— »f3£B. U>X7 4*/M,-C4>-5— H<r>y * Y 
^+-P7 5(CAI*$tlS. 7*h^^--F75B 
7 c -/^i'$76 (G) £WU i@3fet-AX^>; »d»7 

[0077] ^^7^*^73. 7 6©A~GCC<fc»)m 

x&immtmwomnfs^ mo<m) = <a+b + 

C+D) -G 

f ? FB^fl-^ (m«EFMg^) = (A + B + C + 
D) XBG 

•f?ls3.rffi, ( h5j-t>^-#) f|^= (A + C) 
- (B+D) 

if*. C©i:5^»^fcJ:S*^iB^B4^g«c*5l> 
•C. ±^©*^^fiXfCj:S^ielif|^jii*©l¥ffi^ 
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[0078] &.T<D&W<£*s^~C «. &%® 2<0\m, 

mo* t>=>- h <Dwm.z&?L-cwm 2 ©us * 

3»0T. i/Jl/-^©SS«Whl7nm. 20n 
m. 2 3 nm. 3 4 nm. 4 7nm. 5 5nm©:3fc¥IH 

mm&A~~ f £±j$©igtcj: o sm vtc. 
[ o o 7 9 j wic. &ft¥m%mtm#<Dimzftm? 



#1320 03-85 77 8 
16 

* £ 1 2 5 n mrt>6 2 2 0 n m^t^ftSttTiStt/C . 

C<DtS%:Z&.T<m\tcmt. ft. «£*©$£ A «± 
^Ufc<fc^(C4 0 6nm > ggJi 7 ©/SJt^B 1 . 48 
-c&&„ a l Kfci>rm^fB£iaSSL-ci>fttMS«. H 
£r£fta>ofcC££,TVr,, 

[0080] 

[^1] 







( ( 








*/<d • n) 


12 6 
(a 3 9 i ) 


1 5 0 
(Q5) 


1 9 0 
ca 5 9 4> 


2 2 0 
(a 6 8 8) 


A 


1 7 


i a 1 4 


a i 4 


a i 5 


ai 4 




B 


2 0 


i a 7 i 


a i 6 


a i 6 5 


ai s 




C 


2 3 


119 3 


ai 75 


a i s 5 


a 1 8 


a 1 5 5 


D 


3 4 


& 0 7 


a 2 1 


a 2 2 


0.2 J 


a l s 5 


E 


4 7 


& 8 4 


a 2 


H2 


0.2 


a i 8 


F 


5 5 


4 8 9 


a 1 5 


a 1 65 


ai 5 


a i 4 



[0 08 1 ] BO&l/fcJ^K:. ^i^r/AM^fgli 
tt^ * ^ >^l£?l£-r£fctf>«:B. o . i 4gg 

[0 082] ±.mi 1 ©je**>^fc*>S «fc "5 5C. tK^IB 

(0 08 3JMK:. *} h-layr KPXflHB* 

3SEtcH*r**«ij|B. jfc^te^SSyittA-F©^ 
t>iOU-:/*i*il 2 5nm*>£> 1 9 0nm©®ii3<i 
fcfc©T?*ofc„ ^-^|4i2 2 0nm©Sm T 30 

K U XttRR€$£«: ff£?& ftO C £ o fc. 

[ o o 8 4 ] *fc. *j*7)V>?)\>-'7oyr f uxt»fR£ 
3aejcn^-c*s««. 25. 1 6 

0. 1 0 0nm£3ftft3&¥Efiffl£tt<tA~Fe>. R 
*K0M{cifii^;U-7'2©±ffifc, i-7^prfPfi 
©fe&Rtff?££tTo/c£C3. 7fc?ieSl«£il{*©ti 

&»ftiB£im£&&£fWT£C£ai-Ctfc„ 
[0 085] cne>©^JtPP>. 3 2 0nm©»h5?X- 



5nmi(/fciSfc, Bfl%i&B A = 4 0 6 n m, JIJt* 
n=l. 48fC*fU imm2*A/l 6. 14n«± 
A/4. 9 9n£lT£U MtC. ^-y©*a?r 1 2 5 
nm«il9 0nmtl7iU fifoT ^-^lii 
»*e»*©ifc*. 0. 3 9 1JtUbO. 5 9 4«T£-r 

i, 1 1 K . y*- ^t^tJie^s^tt* »ft 5 c £ ft 

< &JIft0tK£ ft 0 . £yfiFftfESii5£*H4 
f2^SS©iS8fg(b. *gS{b£«a> * C £ £ £ C 

[0086] SfcEtC. 7 * h US/X h©Jf;*£^L.5 
C£{C«fc0. ^I'-T'glSggnm. 103nm. 11 

lnro. 1 1 4nm0f^i'G-J £fPS?Lfc„ C© 
*§£(ctel,>-Cfc&7W X9©f2Siffllx-tf^©^--7-^ 
^&C£K:j:0. ^;l/-^il*13 5nin. 15 5n 
m. 17 5 nm. 1 8 5 n m£ UTffigtefrt*. •?■©:/ 
-> * :/;UM#fi£±&©#^B&??£&gK:fc<,>T«iJ 
5ELfc„ C©S^> JWT©^2(C^T. 

[0087] 

[^2] 







t 7A>-~7*k (DDL 
< ( >*ti^-m/h^**£« 






i □ raj 


i/(d • n) 


1 3 5 
(a 4 2 2) 


i 5 5 
(a 4 8 4) 


1 75 
(a 5 4 7) 


1 8 5 
(as 78) 


G 


9 9 


2.77 


a i s 4 


a 1 4 2 


a 1 3 8 


a 1 3 4 


H 


1 0 3 


2.06 


a j 4 


a i 4 8 


a 1 4 6 


C 1 4 


I 


1 1 1 


i47 


ai 4 


a i 4 8 


a 1 4 4 


C 1 4 


J 


1 1 4 


Z 4 1 


a 1 3 4 


ai 4 


a i a 8 


a 1 3 4 



[0 08 8] cn^-f^X^G^JcO^HCCM^T. $ 6. f^^GMJ©y;l/-*/i^l35niD, 18 



(10) 
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1 3 5 n m«± 1 8 5 n mJ«T©^r&£ C 

[0089]BP^ 320nm©&h^?£fc , ?^©2 

f&CteOT, ^-^^99nm-l 14nm<bL 
tctZtC. IP£$gA = 4 06nm, JlJr^ri^l. 4 
8CC*fU ttfflaiS*A/2. 7 7nJW±A/2. 4 1 
nfcTFi U SOb- rftDfi* 1 3 5 n m&L± 1 8 5 n m 

0. 4 2 2£LhO. 5 7 8OTi-T^i^CC, y*-:/ 
[0090] *fc, fwX^G- J<D^ffi<D^*^;l/y* 



18 



[ o o 9 1 ] (iss, ±a©s«cc*$i>r tt v ?)i-?<D h 

7 7 ^ f f 3 2 0 n m i Ufcfcor ^-5^ K 
5 y?tv?%30 Onm, 310nm, 315nm % 
325nmil, ^-^(DS3«3 4 n m, 

10 *©Jtw/ P »0. 5iL/c*^IE»ff^{$^Sfii 

[009 2] 
[*3] 



Cnm) 


CnmJ 


A/(d • n> 




3 2 5 


3 4 


& 0 7 


a 2 3 


3 2 0 


3 4 


a 0 7 


a 2 2 


3 1 5 


3 4 


a o 7 


a 2 o 


3 1 0 


3 4 


ao 7 


a 1 8 


3 0 0 


3 4 


a o 7 


a i 4 



C009 3] COmmfrh, ^^b-sr^lOn 

M&O. 18r*0. WK.h7y9tf?*i®>NtVX 
3 0 Onm£L/d§£t;t. mc< ^-^<Ofiffl^3 A 
/8nT<i^g«0. 1 4£<gTLTt,$t>. JiEffll*J& 

5^ 4 7 t - 2 ,^3 0 0nmfeU:3 2 5nmJEtT> M«t» 
£L<W3 1 0nm«±3 2 5nmfe(Ti-r*«^«c 

[0094] ^-^©fitffl^§*saSA/2. 
6 6 n £ §ftfc#^eif^^#K:M>T ^•yJ't^ 
3 0 0 n m*>6 3 2 5 n m £ xm t£ -ST 7 vis *. 

•7)\>{mmmzm£Ltct£*>. mm<mmzntz. bp 

h7^b-7^300nmt(±325nnit!T, 
J:0W*U<«3 1 0nmiiLh3 2 5nmJaT{CS^^ 40 

[0 09 5] ij^fcJr^fc. #IS?U#Ji!c£TSt§£ 

«g©f-v??3SK£U ft-?Tg£fc©2<gflg©KiB 
»SJS<t£l;J*St£#t?t.5. l/*>fe. 7>K^;l/- 

[0 09 6]IP%. CCJr^^lfeBjtcj:^^^?? 50 



m>Mt<tzis< c £&< . um&&m*m<Dm$ 

Loofif jfc© 2 fg!ig©^fefiffiK<t£ttJ&>£ C tifiX 
£*C££&£. 

[0097] &±*%.W<Dmi&(DBmt9iMW<D&m*: 

£\ ztt*<mm\*$mmtLx%®&u®m> &m 

[ 0 0 9 8 ] ttc. t»«£ l/rfJf2»ti$8{Cfig^$tiS 
C £ tx < . m©IBi§?f£^!£Utttit&KD f <i-5f ©IE& 

w£p#©«fig£^Ts*^H&w£$<*. 3fe^ta^s 

$fljT£C£*ir£.S. 
[0099] 

©2(gfMS©iR|^Sgfb*«^-5C £©-C#S» h 5 
? * tr» ^©^-^g:w^«fig£-r$JS^cte^r 



(U) 
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CO 1 00] Sfc. •?*7>40U-7'£19:W-2>i§£. ^ 

a*. 

[@2i xmimm&Mto<Dm&xm<D-mtt?iM io 
[@3] fttmmmoy-mmim-Qhh. 
[H5] *^l§W£&tt<^^©-^ffi*¥ffi0r& 

[fr^DtftW] 

i 2 sou-* 3 mm. 4 sukdbi** 



[01} 




5-«Jf 

4-ftlOMftJi 7 -ww 
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5 6^2©i§M 7 &gJi, 8 

*fc**T*^ 9 7>K, 11 ^SfflSS, 1 
2 ®*J§ % 13 y;l/-:7>c*-> v 13n 

14 X£>'>\ 15 vif-X£> 
^\ 16 S0l/-:7>e*->, 2 0 jfcjSL 2 1 
XMk 2 2 ttJW, 2 4 7^f^f^^ 4 2 5 

27 2 8 inemi 

& 40 »tt*^f*-^k 47«5x-r^'JXA l 
4 8 ^gft^iiftg. 4 9 -Jxr^'JXA, 5 0 
MSWBK^A, 5 1 HffiWSPISig, 5 4 *t«5U 

>x 6i 6 2^»;^-Fb>x, 6 3 yu 

-?W>^ 64 fifttr-AX^'J (PBS) , 
65 1/4'MK 66 f&vtrvL 67 « 
*^sfF, 6 8B£#& 7 0 d5fct*-AX;/';? 

7 1 U>X 7 2 7*Y*f4*~ 

h\ 73 7a?>?Z. 74 U>X, 75 7*h^ 
-f*— Kv 76 r^r£* 

[02] 



i a 




(12) 
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D C 



[^ttttiE*] 

[StBB]¥fiSl4^10^23B (2002. 1 0. 
23) 

mmmmzi mm 
mjmmmmz] 0073 

[0 07 3] |g4«Cfcl>T. 6 1IJHA = 406nm 



Vis- r-^>^6 3tcj:or. o^yfe (it-A) 
+ (Sije-A) ©3-3©tf-A«:#tf6ft&. C 
Jl6©3o©£-A (P<1*) tt. <a*t-AX^'J» 

^ (pbs) 64, l/m&mszpimfttLxm 

jil/T, PaPlfcNA=0. 8 5©*t1»U>XJ:»)ft5:Jfc 
£* d>T? ^6 6 fC<fcoT. 3e^lBS§ill£j&&l 0©i?r 




7 Kih5 v*>^x5-©fcHUBK:/8i>6ri*. 
6 8 B3K^^H*<aH* 1 0 ?r^EPb -C^-T <fc 5 (CHig 

imm&mmz] mm 
immms^] 0074 

[»IE#a] £B 

[ 0 0 7 4 ] * or . %¥$mm£M# 1 0 #>6©ss* 

*t7*7^66. l/4&g«6 5*Wtfi£ 

4tt£*f3tt. U>X7 ItcAIJStiS. 

[^SIffliE3] 

mmmaz) 0075 

[0 07 5] fi#£fottU>X7 lJCAWSttfcU— !f 

f**73 (A~H) SrWfS. Se-ACDMO^ttf 1 
i T-V*t 7 3<D+*gpcc{4g-r^4»i!)r -f f * * ©A 
~DKAI#U Utr-AOB^ftttTMf-d'if? 3©S 
fl»tcfiB-r £ r -< f t> Z E - H (CAItT S . 
[*K»jE4 ] 

mmmmmz) mm 
mmmmmz) 007 6 
imjEism mm 

imi&mm&} mm 
mm&msz) 0077 

[0 07 7) "fiTtZl 3©A~H«Cfc»)tfJ;*;;*JaS 

T©ct'5{ctt»«»Masn-cm^*sffl^3n-&. c© 

Wtcte^rtt. 0f«©raH{c|Bgl>tMWLfc±a3* 
<D\s-*f%*MmUcmi-7v %y^)\> (DPP ; Diff 



#132003- 85 77 8 
erential Push-Pull) ^(Cj;») h9 
^lEi2fS£*5!fr©S£fI^ = (A+B + C + D) 

\tv vmssam <m»EFMfl#) = <a+b+c+ 

D) 

•7*f*7Mm= (B+C) - (A + D) 
/r>a^Mh7 7+>^-#) <I^= (B + C) 
- (A+D) -k ( (E-F) + (G-H) ) 

fir*. coj:^ft«^^£j69nmi£ttstci)t» 

[*&*§iE6] 

1 as. 2 y*-^. 3 stm. 4 auastw 

#JB. 5 6^2©HM(*Ji. 7 ffgJI. 8 

*t- 7 >7,^ 9 *>f. 10 ftmmwkm 
<*. 1 1 jsaum. 1 2 ism 1 3 >/)i-7 

13n Rlte^V-Xri*-;,. 14 X* 
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